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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
United States Patent No. 4,417,857 to Sudbeck directed to a piston pump in view of 
United States Patent No. 4,492,529 to Grisbrook directed to Compressor Efficiency 



Improvement. 
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In regards to Independent Claims 1, 10, and 11, and with particular to Figure A 
shown immediately above, Sudbeck discloses: 

(1) A piston vacuum pump (Figure A), comprising a cylinder (2) and a piston (1) 
forming a compression chamber (10) with the cylinder (2) and oscillating in the 
cylinder (2) with a compression stroke and an intake stroke, a gas inlet (4) in a 
side wall of the cylinder (2), the gas inlet (4) being closed by the piston (1 ) at the 
beginning of the intake stroke, and an equalizing conduit (11, 13) with a valve 
(23), gas flowing from the gas inlet (4) through the equalizing conduit (11, 13) 
and the valve (23) into the compression chamber (10) during the beginning of the 
intake stroke, the piston (1 ) forming the equalizing conduit (11, 13) and the valve 
(23). 
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(10) A piston vacuum pump (Figure A) comprising: a cylinder (2) defined by a 
peripheral cylinder wall (2); a gas inlet aperture (4) defined in the cylinder side 
wall; a piston (1) mounted for reciprocating movement within the cylinder (2), the 
piston (1) including a peripheral side wall and walls that define a storage 
chamber (1 7) in the piston (1 ), the piston side wall having an aperture (1 1 ) that 
communicates with the gas inlet (4) at least at a beginning of an intake stroke, 
one of the piston end walls having an aperture (1 1 ) in communication between 
the storage chamber (17) and a compression chamber (10) defined by the piston 
(1) and the cylinder (2); and a one-way valve (23) mounted at the piston end wall 
aperture to permit gas flow from the storage chamber (17) to the compression 
chamber (10) and block the gas flow between the compression chamber (10) to 
the storage chamber (17). 

(11) A piston vacuum pump (Figure A) comprising: a cylinder (2) defined by a 
cylinder side wall; a gas inlet (4) defined in the cylinder side wall; a piston (1) 
mounted for reciprocating movement in the cylinder (2), the piston (1) having a 
side wall facing the cylinder side wall, the piston (1) and cylinder (2) defining a 
compression chamber (10); a gap (46, 48) between 10 and 100 urn defined from 
the gas inlet (4) to the compression chamber (10) between the piston side wall 
and the cylinder side wall such that gas flows from the gas inlet (4) to the 
compression chamber (10) during at least a portion of an intake stroke and is 
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throttled from flowing from the compression chamber (10) to the gas inlet (4) 
during a compression stroke. 

As shown in Figure A above, Sudbeck discloses a reciprocating piston pump for 
use in motor vehicles. In particular, Sudbeck describes the basic pump structure by 
stating "As shown in FIG. 1 , the pump comprises a piston 1 which is moved up and 
down in a cylinder 2 by a drive 3. The cylinder 2 has a number of lateral inlet openings 
4. These are in the form of bores or slits and are situated in the same cross-sectional 
plane of the cylinder, that is to say the upper and lower edges of the openings are all 
situated in the same planes across the cylinder. A circumferential internal groove 5 is 
associated with the inlet openings and this groove has in respect of the axial direction of 
the cylinder an upper control edge 6 and a lower control edge 7, by which the intake 
range of the liquid being pumped is sharply cut-off in each direction in respect of the 
piston movement." (Column 3, Lines 36-48) As can be seen in the figure, the internal 
groove 5 in the side of the piston corresponds with the inlets 4 in the sidewall of the 
cylinder. In particular, Sudbeck discloses " The pump operates in the following manner: 
with its parts in the positions shown in FIG. 1 , the piston 1 is moving downwards; the 
outlet valve 23 is closed; the lower edge 15 of the external groove 13 of the piston 1 is 
situated exactly at the level of the upper control edge 6 of the internal groove 5 in the 
cylinder 2. During further downward travel of the piston, the liquid to be pumped can 
flow out of the suction chamber 12, through the inlet openings 4 in the cylinder 2 and 
the passages 1 1 in the piston 1 , into the working chamber 1 0. The inflow of the liquid 
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occurs because a vacuum has developed in the working chamber 10 during the 
downward movement of the piston 1 that has already taken place, and the chamber 
contains vapour having a pressure equal to the partial pressure of the liquid being 
pumped." (Column 4, Lines 34-49) Sudbeck further discloses the use of a non-return 
valve with the piston in order to regulate the fluid pressure by stating "The cylinder head 
8 is provided with a spring-loaded outlet valve 23, which consists of a valve seating 24, 
a valve closure plate 25 and a spring 26 bearing against the plate 25. This valve 
prevents, in the manner of a non-return valve, backward flow of delivered liquid out of a 
pressure chamber 27 situated downstream of the valve 23. It is, of course, also possible 
to position the outlet valve laterally in the cylinder 2 in the upper part of the working 
chamber 10." (Column 4, Lines 25-33). Finally, it can be seen in the figure that during 
the beginning of the intake stroke (as shown), the cylinder sidewall inlet 4 is blocked 
(i.e. closed) by the piston sidewall. However, the pump of Sudbeck fails to specifically 
disclose that the gas inlet is open at the end of the intake stroke (Claim 1 ), or that a gap 
is formed between a piston sidewall and a cylinder sidewall (Claim 11). 
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However, as can be seen in Figures 1-2 depicted immediately above, the Grisbrook 
portion of the combination specifically discloses that the gas inlets are opened at the 
end of the intake stroke (See Figure 2). In particular, Grisbrook states "A number of 
passages 46 and 48 are bored in sleeve 30, being of suitable dimension and extent for 
causing gas compressed by skirt 40 as it descends into recess 42 to be communicated 
to the space 26 above piston 10 when the piston has occupied or has nearly reached its 
lowermost position. Passages 48 open as indicated at 50 above piston 10 at a location 
just above the top of the piston when it occupies its lowermost position." (Column 4, 
Lines 59-64) As shown in Figure 2b above, the piston passes below the gas inlets to 
it's lowermost position (i.e. the end of the intake stroke), allowing gas to flow into the 
compression chamber. This is the same function as that claimed by Applicant. 
Furthermore, Grisbrook discloses the use of a gap disposed between the piston 
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sidewall and the cylinder sidewall, thereby forming an equalizing conduit. In particular, 
Grisbrook states " A number of passages 46 and 48 are bored in sleeve 30, being of 
suitable dimension and extent for causing gas compressed by skirt 40 as it descends 
into recess 42 to be communicated to the space 26 above piston 10 when the piston 
has occupied or has nearly reached its lowermost position. Passages 48 open as 
indicated at 50 above piston 10 at a location just above the top of the piston when it 
occupies its lowermost position." (Column 4, Lines 59-66) This gap 46 acts as an 
equalizing conduit for the compressed gas, and supplies it to the compression chamber 
in the same manner as Applicant's claimed gap structure. Moreover, Sudbeck in view 
of Grisbrook discloses the claimed invention except for the particular dimensions for the 
gap structure (Claim 1 1 ) It would have been obvious to one having ordinary skill in the 
art at the time the invention was made to utilize such dimensions, since it has been held 
that where the general conditions of a claim are disclosed in the prior art, discovering 
the optimum or workable ranges involves only routine skill in the art. In re Aller, 105 
USPQ 233. Therefore, to one of ordinary skill desiring a more efficient vacuum pump, it 
would have been obvious to utilize the techniques disclosed in Sudbeck in combination 
with those seen in Grisbrook in order to obtain such a result. Consequently, it would 
have been obvious to one of ordinary skill in the art at the time of the invention to modify 
the pump structure of Sudbeck with the longer stroke length and/or gap structure of 
Grisbrook in order to obtain predictable results; those results being a more efficient 
vacuum pump by providing a precharge of gas to the compression chamber, thereby 
promoting a greater volume displacement during compression. 
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4. In regards to dependent Claim 2 & 6, the Sudbeck portion of the combination 
discloses that the openings (1 1) are formed directly in the piston sidewall, and 
moreover, that a recess (i.e. storage chamber) disposed within the piston head forms a 
connection between an opening in the piston end wall and the gas inlet. In regards to 
the recess and end wall opening, Sudbeck discloses "The openings 1 1 lead to a recess 
17 in the piston head and hence to the pump chamber 10. The groove 13 moves into 
communication with the inlet openings 4 at two separate times in each to and fro 
movement of the piston, that is in each pumping cycle, so that the fluid being pumped 
can only flow into the pump chamber from the inlet openings 4 during these two times." 
(Abstract) Sudbeck goes on to state "The passages 1 1 in the piston 1 communicate 
with the working chamber 10 through a recess 17 provided in the end face 16 of the 
piston 1 . This recess extends into the piston down at least as far as the plane of the 
lower edges of the passages 1 1 ." (Column 4, Lines 7-11) Also, during the beginning of 
the intake stroke, the piston passages (1 1 ) pass over the gas inlets (4), thereby 
providing connection to the piston end wall opening (17). Regarding dependent Claims 
3-4 & 9, Sudbeck's outlet valve 23 is formed as a non-return valve arranged at the 
piston end wall and facing the compression chamber (See Column 4, Lines 25-33) In 
regards to dependent Claim 5, Sudbeck discloses an annular groove in the cylinder 
sidewall by stating "A circumferential internal groove 5 is associated with the inlet 
openings and this groove has in respect of the axial direction of the cylinder an upper 
control edge 6 and a lower control edge 7, by which the intake range of the liquid being 
pumped is sharply cut-off in each direction in respect of the piston movement." (Column 
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3, Lines 42-48) Similarly, regarding dependent Claim 8, Sudbeck discloses "A common 
circumferential external groove 1 3 is associated with the lateral passages 1 1 of the 
piston. The groove 13 has, in the axial direction of the piston, an upper edge 14 and a 
lower edge 15. This results in a sharp limitation in the side wall surface of the piston by 
which the range within which flow communication exists between the working chamber 
10 and the suction chamber 12 as the piston moves upwards and downwards." (Column 
3, Line 66 - Column 4, Line 6) Finally, in regards to dependent Claim 7, the Grisbrook 
portion of the combination discloses the use of a gap disposed between the piston 
sidewall and the cylinder sidewall, thereby forming an equalizing conduit. In particular, 
Grisbrook states " A number of passages 46 and 48 are bored in sleeve 30, being of 
suitable dimension and extent for causing gas compressed by skirt 40 as it descends 
into recess 42 to be communicated to the space 26 above piston 10 when the piston 
has occupied or has nearly reached its lowermost position. Passages 48 open as 
indicated at 50 above piston 10 at a location just above the top of the piston when it 
occupies its lowermost position." (Column 4, Lines 59-66) This gap 46 acts as an 
equalizing conduit for the compressed gas, and supplied it to the compression chamber 
in the same manner as Applicant's claimed gap structure. Moreover, Sudbeck in view 
of Grisbrook discloses the claimed invention except for the particular dimensions for the 
gap structure (Claim 1 1) It would have been obvious to one having ordinary skill in the 
art at the time the invention was made to utilize such dimensions, since it has been held 
that where the general conditions of a claim are disclosed in the prior art, discovering 
the optimum or workable ranges involves only routine skill in the art. In re Alter, 105 
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USPQ 233. Therefore, to one of ordinary skill desiring a more efficient vacuum pump, it 
would have been obvious to utilize the techniques disclosed in Sudbeck in combination 
with those seen in Grisbrook in order to obtain such a result. Consequently, it would 
have been obvious to one of ordinary skill in the art at the time of the invention to modify 
the piston pump of Sun beck with the gap structure of Grisbrook in order to obtain 
predictable results; those results being a piston pump that equalizes the gas pressure 
therein. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following selected patents and technical literature is cited to 
further show the state of the art in piston vacuum pumps and related technology in 
general where the not all obvious salient features of the patents are disclosed as 
follows: 

• US Patent No. 6,1 1 6,870 to Kraemer discloses a high pressure pump that 
utilizes a reciprocating piston with a circumferential groove disposed 
therein for communication with sidewall inlets 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ALEXANDER B. COMLEY whose telephone number is 
(571)270-3772. The examiner can normally be reached on M-F 7:30am - 5:00am EST 
(Alternate Fridays Off). If attempts to reach the examiner by telephone are 
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unsuccessful, the examiner's supervisor, Devon C. Kramer can be reached on (571)- 
272-71 18. The fax phone number for the organization where this application or 
proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Alexander B Comley/ /Devon C Kramer/ 

Examiner, Art Unit 3746 Supervisory Patent Examiner, Art 

Unit 3746 

ABC 



